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 ABSTRACT 
Objective: To determine predictors of clinical breast examination (CBE) among South Asian 
immigrant women residing in Toronto, Canada. 
Methods: A cross-sectional self-administered survey with women patients visiting family 
physician group practices.  
Results: Fifty-four women participated in the study (response rate 77%). Twenty women 
(38.5%)  “ever had” CBE.  Compared to women who never had CBE, women who had CBE 
were statistically older, had lived more years in Canada, had better knowledge of breast cancer, 
had lower perceived barriers to CBE, and were more likely to have ever had a periodic health 
exam. No significant differences were found between the two groups for education, employment, 
English language abilities, perceived health, and perceived benefits of CBE. A direct logistic 
regression with five predictor variables, significant at a univariate level, was statistically reliable, 
X2  (5, n=51) = 34.7, p < 0.001 and explained 67% of the variance in the CBE status. Age and 
perceived barriers to CBE remained significant over and above other predictor variables. The 
odds of 'ever had' CBE increased with age and decreased with more perceived barriers.  
Conclusion: The study highlights the need for education interventions on breast cancer and 
screening among SA recent immigrant women.  
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PREDICTORS OF CLINICAL BREAST EXAMINATION AMONG SOUTH ASIAN IMMIGRANT WOMEN  
 
INTRODUCTION 
Breast cancer is the most commonly diagnosed cancer among North American women. 
Early cancer diagnosis leads to a more favorable prognosis and survival rates which makes breast 
self-examination (BSE), clinical breast examination (CBE) and screening mammography 
important health behaviors for women (1). However, breast cancer screening programs are 
underutilized by ethnic women in North America (2, 3). This gap is an especially salient concern 
in Canada due to its increasing population diversity. Since globalization of its immigration policy 
in the 1970's, most of recent immigrant women are visible minorities and South Asians1 are the 
second largest but fastest growing group (4, 5). Although South Asian (SA) migrants to North 
America have moved from low- to high-risk countries with respect to breast cancer, evidence 
suggests convergence of their breast cancer age-standardized mortality rates with the host 
population (6). Saphir cites similar findings and notes a "false sense of security" among Asian 
Americans that they are healthier than their White counterparts (7).  
Likewise, recent qualitative studies with SA immigrant women reveal their low perceived 
risk of breast cancer but high fear, fatalistic beliefs, belief in inevitability of suffering due to fate 
(karma), and embarrassment in undergoing sensitive physical examinations (8, 9). Other 
qualitative studies report limited breast health knowledge among SA immigrant women (10). 
Collectively, these barriers, misperceptions and limited knowledge are likely to hinder SA 
women from performing or seeking breast examinations. For instance, a pilot study by Choudhry 
in 1998 suggested low uptake of breast cancer screening among SA immigrant women residing 
                                                          1 Immigrants originating  from India, Pakistan, Sri Lanka, and Bangladesh are categorised as South Asian in Canadian Population Census data. 
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in Toronto (10). The data, gathered by open-ended questions, identified that only 12% of women 
practiced BSE and 49% had at least one CBE. In addition, coding of interviews by constructs of 
the Health Belief Model followed by an analysis of variance found "cues-to-action" as the only 
significant variable for women's breast health practices. Addressing women’s perceived barriers 
and information gaps is a pre-requisite for regular uptake of breast screening procedures even 
when performed by health care providers. However, existing scholarly knowledge on the breast 
cancer screening behavior of SA immigrant women is scattered and needs comprehensive 
investigation.    
To advance understanding, our paper presents results of a pilot data gathered for our 
ongoing health promotion project that uses SA ethnic newspapers to improve awareness and 
uptake of breast cancer screening, especially CBE and mammogram. This focus was established 
based on Canadian guidelines that recommend CBE annually, by a physician or specially trained 
nurse, for all adult women and mammograms every 2 years for women aged 50-74 (11). 
Consistent with the focus of our community oriented health promotion project, this pilot study 
investigates predictors of CBE from women’s perspectives.  
The study utilized the conceptual framework of Health Belief Model (HBM) introduced 
by Hochbaum in the early 1950s (12), which for the last five decades has been one of the most 
widely used explanatory and predictive model in health behavior research and interventions (13). 
Our study included the core constructs of the HBM i.e. perceived susceptibility; perceived 
seriousness; perceived benefits; perceived barriers; and cues-to-action. Studies have demonstrated 
that the constructs of perceived barriers and benefits are the most significant predictors of breast 
cancer screening behavior (14). Theoretically perceived susceptibility and seriousness are 
primarily determined by the individual's knowledge of the disease and personal risk; hence, 
knowledge was measured directly rather than by perceived seriousness and susceptibility. Based 
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on a literature review and guided by the HBM, our pilot study hypothesized that the likelihood of 
'ever having had a CBE’ would be predicted by a) younger age; b) higher level of acculturation; 
c) higher knowledge about breast cancer; d) having heard of CBE (cues-to-action); e) lower 
perceived barriers to CBE; and f) higher perceived benefits of CBE.  
 
METHODS 
Study Design and participants 
The study used a cross-sectional survey design with self-administered questionnaires 
completed at site of contact. A convenience sample size of approximately 50 women was 
selected for this study. The survey instrument was translated in Hindi and Urdu by bilingual 
research assistants. The accuracy of the translated versions was checked by two community 
members and one of the authors (F.A.) fluent in the respective languages. The translated versions 
were pilot tested for clarity and comprehension by two separate focus groups with Urdu and 
Hindi speaking SA immigrant women. Ethics approval was obtained from the institution's 
research ethics board. 
Eligibility criteria included being a South Asian immigrant woman at least 18 years of 
age who could speak and read Hindi or Urdu. Using the online database of the College of 
Physicians and Surgeons of Ontario, 17 family physicians who spoke the language of the 
targeted group were identified in the Greater Toronto Area. The study details and request for 
collaboration were sent to six physician offices that were selected on the basis of their group 
practice setting and their report of a sizeable Hindi or Urdu speaking clientele. This selection was 
intentional to control for health-care-access and English language proficiency as barriers to 
breast cancer screening. Three group practice clinics located in middle-income neighborhoods 
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with a higher proportion of SA residents collaborated for the study. The study subjects were 
recruited during work days for 3 consecutive weeks, 1 week at each clinic. All eligible women 
visiting the clinic during the study period were invited to participate in the study. The study was 
introduced to the potential participants as a survey with South Asian immigrant women on their 
knowledge and attitudes about breast cancer screening. Willing participants provided written 
consent prior to completing the questionnaire individually in a private corner of the waiting area 
that was specifically allocated for this purpose.     
Measurement and Statistical analyses 
The survey instrument gathered information on sociodemographic characteristics; breast 
cancer related knowledge; CBE screening status; ever heard of CBE; and perceived barriers and 
benefits to CBE. The sociodemographic data was collected on age, marital status, children, years 
lived in Canada (proxy for acculturation), education, employment status, English speaking 
abilities, periodic health examination status, and perceived health. Women rated their English 
speaking abilities and perceived health on a scale of 1-5 (poor to excellent). The study used the 
number of years lived in Canada as a proxy of acculturation as none of the existing scales were 
translated and validated for the targeted group.  
 Breast cancer related knowledge was assessed by 12 items on breast cancer risk, causes, 
symptoms, and screening methods (see Appendix A). The items were derived by a literature 
review (8-10) and developed according to Canadian screening guidelines. For instance, these 
questions asked about women’s lifetime chance of getting breast cancer, risk of breast cancer in 
various age groups, recommended screening methods for women 50 years of age and over, and 
recommended time intervals for screening. For each knowledge item, the study subjects selected 
one statement that appeared 'true' to them from a provided set of statements. The correct answers 
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were coded as 1, and false or do not know as 0. Subsequent results are based on mean knowledge 
derived across 12 items with a maximum possible score of 1 and a minimum possible score of 0.  
The outcome variable CBE screening status was assessed by 'ever had' CBE (yes/no). A  
brief definition of CBE screening was included in the questionnaire prior to CBE specific 
questions. Women who had CBE were asked about the time of their last examination (less than 
one year, between 1-3 years, more than 3 years). The HBM construct of cues-to-action was 
operationalized by one item that asked women whether they have ever heard of this examination.  
Perceived barriers (8 items) and perceived benefits of CBE (5 items) were derived from 
published studies (14, 15). For each of these statements, respondents selected one option from 
strongly disagree, disagree, agree, and strongly agree on a scale of 1-4, respectively. A list of 
these items is included in Appendix A. The items on perceived benefits of CBE included: feeling 
good about oneself; benefit to the family; less worry; early detection of lumps; and decrease 
chance of dying from breast cancer. The items on perceived barriers to CBE included: limited 
knowledge about the procedure, who performs it and where; other things being more important; 
more worry; embarrassment; time constraints; and discomfort. The constructs of perceived 
barriers to CBE and perceived benefits of CBE were operationalized by deriving two variables of 
means across items. For these derived variables, a value of 2 or less refers to some level of 
disagreement, and values more than 2 refer to some level of agreement. Internal consistencies of 
perceived benefits and barrier scales were demonstrated by Cronbach's alpha of 0.63 and 0.81, 
respectively.  
Statistical analyses included descriptive statistics with a correction of outliers and 
missing values which were replaced by group specific means for continuous variables. 
Univariate analyses comprised of the Chi-square or Fisher Exact test, Student t-test, point-
 
8 
   
biserial correlation. The Student t-test was applied only if variables were normally distributed 
and point-biserial correlation only for skewed variables. At a multivariate level, direct logistic 
regression compared the constant-only model with the full model that had all the predictors (16). 
Due to our restricted sample size, variables that had a significant association to the CBE status at 
the univariate level were entered in the logistic regression analysis. The probability of making a 
type-I error was set at 0.05 with a two-sided significance. Income was not included in the 
analyses as 27% of the data were missing. The data were analyzed using a Statistical Package for 
the Social Sciences (SPSS) version 10.1. 
 
RESULTS 
 Seventy eligible women were invited to participate and 54 women completed the surveys 
(response rate 77%). Two outliers for 'number of years lived in Canada' were deleted after 
unsuccessful transformation.  Hence, the results are based on 52 subjects.  
Overall results 
On average, women were 36.7 years old (SD 9.1, range 25 to 60) and had lived 
approximately 6 years in Canada (SD 6.7, range 1 to 16). All women were married (92% 
currently married) and 86.5% had children. Seventy-one percent of the women had some or 
completed university education and 18.1% were employed. English speaking ability was rated on 
a scale of 1 to 5 as 'good' (mean =2.7, SD 1.4). Women perceived their health as 'good' on a 
scale of 1 to 5 (mean =3, SD 1.0). Forty-one percent of the women had at least one periodic 
health exam.  
Although 83% of the women had heard of CBE, only 38.5% of the women 'ever had' 
CBE (n=20). Among women who had CBE, 57.9% had the exam within the last year, 31.6% in 1 
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to 3 years and 10.5% in more than 3 years. Approximately, 90% of women agreed with 
perceived benefits of CBE. At the same time, 81% agreed with perceived barriers to CBE.  
Overall knowledge mean score across 12 items was less than average (mean =0.3, SD 
0.2, possible minimum and maximum score, 0 to 1); 17% of women were unable to provide any 
correct answers and 73% had correct answers to less than 50% of questions. A detailed analysis 
of responses to knowledge items was executed. Few women accurately knew that mammogram 
for women 50 and over is recommended every two years (7.4%); lifetime chance of getting 
breast cancer is 1 in 9 (9.3%); breast screening methods for women 50 and over include CBE, 
BSE and mammogram (20.4%); association of pain with early breast cancer is unusual (24%); 
and radiation during mammography is not a serious risk (26%). Additionally, only 44% of 
women knew that mammogram is universal health service in Canada and cost free to individuals. 
Group Comparison 
In this paper, the group of women who 'ever had' CBE is referred as G-1 and the group 
who 'never had' CBE as G-0. Group comparison between G-1 and G-0 for the aforementioned 
variables revealed statistically significant differences for age, number-of-years lived in Canada, 
periodic health exam, knowledge, and perceived barriers to CBE (see Table I). The G-1 women 
were older in age and had lived more years in Canada compared to G-0 women. More G-1 
women ever had a routine physical checkup compared to G-0 women (60% and 29%, 
respectively). Women in G-1 had a statistically higher mean knowledge score and perceived 
lower barriers to CBE compared to G-0 women.  
Further item analysis of the perceived barriers reveal that the top three significant barriers 
among G-0 women compared to G-1 were 'do not know where to go' (mean: 2.8 vs. 2.1); 'do not 
understand how CBE is done' (mean: 2.8 vs. 1.9); and 'do not know who to ask' (mean: 2.8 vs. 
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1.8). Other significant barriers were ‘CBE every year will make me worry’; ‘CBE takes too 
much time’; and ‘CBE is uncomfortable’. No significant differences were found between the two 
groups for marital status, education, employment, English language abilities, perceived health, 
ever heard of CBE, and perceived benefits of CBE.   
Likelihood of 'ever had' CBE 
Direct logistic regression analysis was executed with CBE status as the outcome variable  
and five predictor variables: age, years lived in Canada, periodic health exam, knowledge mean 
score, and perceived barriers to CBE. A test of the full model against the constant-only model 
was statistically reliable, X2  (5, n=51) = 34.7, p < 0.001, indicating that the predictors, as a set, 
reliably distinguished between women who ever had CBE and women who never had CBE.  It 
explained 0.67 Nagelkerke R Square variance in the CBE status. The prediction success was 
87.1% for women who never had CBE and 65% for women who ever had CBE, for an overall 
success rate of 78.4% for accurate classification of women’s CBE status.  
The importance of the predictors was assessed by Wald criterion (Table II). According to 
Wald criterion predictor age and perceived barriers to CBE remained significant over and above 
other predictor variables.  The odds of ‘ever had’ CBE decreased by 96% with a one unit 
increase in the perceived barriers. The odds of 'ever had' CBE increased by 17% by a one year 
increase in age. Also, the direction of prediction for age was not the same as hypothesized i.e. 
being younger would increase the likelihood of having CBE. The study results indicate that 
higher age increased the likelihood of having a CBE in this immigrant population.  
 For the logistic regression analysis, the data set had an adequate ratio of cases-to-
variables i.e. 10 cases per predictor (17) and did not violate the assumption of linearity in the 
logit. Also, multicollinearity was absent in the predictor variables.  
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Table I: Univariate Predictors of Clinical-Breast-Examination 
Variable Descriptive Significance test 
 Group-1 a 
(n=20) 
Group-0 b 
 (n=32) 
 T-test Point-biserial  X2 
Age, mean ** 42.2 (SD 9.2)  33.3 (SD 7.3)    0.48  
Years lived in Canada, mean ** 9.6 (SD 9.1)    3.5 (SD 2.8)    0.45  
Ever had routine physical, %* 60% 29%    4.8 
Knowledge-score c, mean ** 0.4 (SD 0.3)    0.2 (SD 0.2)   2.9   
CBE-barriers, mean d ** 1.9 (SD 0.5)   2.6 (SD 0.5)   4.3   
*   significant at 0.05 
** significant at 0.01 
a    women who ever had CBE 
b   women who never had CBE 
c   maximum possible score 1 and minimum possible score 0 
d  scale of 1 to 4: 1= strongly disagree, 2= disagree, 3= agree, 4= strongly agree  
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Table II: Logistic Regression Analysis: Predictors of Clinical Breast Examination 
Variables B a Wald Test Significance Odds Ratio 95% CI  b 
Odds ratio 
upper    lower 
Age 0.16 5.4 0.02 1.17 1.03  1.34 
Years lived in Canada 0.20 2.0 0.14 1.22 0.93 1.61 
Routine physical checkup (yes=1) 0.48 0.4 0.65 1.62 0.19 13.3 
Knowledge-score  1.35 0.4 0.53 3.85 0.06 248 
CBE-barriers -3.29 5.4 0.02 0.04 0.00 0.59 
(Constant) -1.69 0.1     
a B: coefficient estimated for the model 
b CI: confidence interval 
 
DISCUSSION 
The study findings advance understanding of predictors of clinical breast examination 
among South Asian immigrant women and the existing gaps that need to be targeted by future 
interventions. Despite the fact that all participant women had a regular source of healthcare, no 
language communication barrier with physicians (due to our recruitment strategy), and two-
thirds reported having heard of breast screening methods (i.e. high cue-to-action), only 38.5% 
ever had CBE. This finding emphasizes the need to tailor the information and not just convey the 
message. Encouragingly, most of those who had CBE followed the recommended frequencies. In 
this study, the likelihood of ever having had a CBE increased with age (being older) and 
decreased with higher perceived barriers over and above predictors of years lived in Canada, 
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knowledge, and periodic health examination status. The full model had an overall success rate of 
78% for accurately classifying women’s CBE status thereby it is likely to contribute towards the 
development of effective health promotion programs for this population.  
It is acknowledged that our study results are limited in establishing a strict cause and 
effect relationship due to our cross-sectional design; future longitudinal studies would be 
beneficial. Despite the restricted generalizability due to the relatively small sample size of this 
pilot study, the results are anticipated to benefit programs serving recent SA immigrant women, 
particularly Urdu and Hindi speaking, residing in urban areas. The interpretation of results also 
requires consideration to differences in the way health care services are provided across 
countries, as the study was conducted in Canada which has a universal health care system. As the 
study findings are limited to Urdu or Hindi speaking SA women's perspectives recruited from 
family practice clinics in middle-income neighbourhoods, future studies with larger samples 
should include diverse socioeconomic and language subgroups within SA category.  Future work 
also needs to investigate physicians’ barriers in conducting CBE among SA women.  
The study demonstrates a significant association between relevant knowledge and breast 
cancer screening status of SA immigrant women. Although a causal relationship can not be 
established, social cognitive theory states that adequate knowledge is a prerequisite to the 
performance of any particular health behavior (18). This finding is also in agreement with other 
studies of South Asian women regarding cervical cancer screening behavior (19).  
The knowledge gap about breast cancer found by this study is of concerning. Only a 
quarter of the participants gave correct answers to at least half the questions in the knowledge 
scale, despite the fact that almost two-third had at least some university education. A possible 
explanation may lie in the fact that SA immigrants originated in countries where acute and 
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infectious health conditions hold priority over chronic diseases like cancers in health resource 
allocation. These systemic differences between regions of South Asia and North America may 
account for low knowledge about breast cancer in this population. This is reflected in our study 
results; for instance, within five knowledge items that were answered accurately by less than 
one-fourth of the participants, three items were related to breast screening intervals and 
procedures. There is a strong need to educate recent SA immigrant women about breast cancer 
and recommended screening methods. However, human behavior is complex and involves many 
facets in addition to adequate knowledge. 
 The study participants perceived the benefits of CBE in similar ways regardless of 
whether they had experienced it. However, women who never had CBE perceived statistically 
higher barriers to CBE compared to women who ever had CBE. This finding is in congruence 
with other studies among women of the majority culture and some ethnic subpopulations (14, 15) 
but, to our best knowledge, this study is the first to empirically demonstrate this in SA immigrant 
women. Among women who never had a CBE, the top three barriers were 'do not know where to 
go'; 'do not understand how CBE is done'; and 'do not know who to ask'. Other significant 
barriers included worries stemming from having CBE every year, too much time required to 
conduct CBE, and discomfort. These findings support the need to transfer health knowledge into 
health behaviors through tailored health promotion messages that emphasize issues specific to 
the targeted community.  
In addition to tailored education at the community level to reach those outside the 
medical care setting, healthcare providers influence patients’ breast cancer screening behavior 
(20). In our study, SA women who ever had a periodic health examination were more likely to 
have a CBE but only 41% of all the participants ever had a routine physical exam. One possible 
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explanation may lie in participants’ limited preventative health orientation. For instance, other 
studies report that SA immigrant women may view healthcare visits necessary only when 
symptoms exist (8). Other studies suggest that SA women’s unshared work burden, embedded in 
patriarchal social system and traditional gender roles, leads to limited time for seeking 
preventative health services (21, 22). Hence, comprehension of the concept of screening may be 
difficult for some recent SA immigrants. In this study, women who never had a periodic health 
exam were more recent migrants than women who had the exam thereby underscoring the 
importance of promoting routine physical checkups in recent migrants. Healthcare providers 
need to be vigilant about low rates of periodic health examination in the studied group. 
Several large scale North American survey studies examining the relationship between 
demographic variables and participation in screening report that higher education and income 
increases women's likelihood of having breast or cervical cancer screening (23, 24) while 
increasing age decreases the likelihood of CBE (25). Our study finds a significant association 
between age and women's CBE screening, at both univariate and multivariate level, but in the 
reverse direction i.e. likelihood of ever had CBE increased with an increase in women's age. 
Future studies with larger samples should investigate this finding further.  
Behavior often changes as a result of acculturation following migration. In this study, 
women's CBE status was associated with the number of years spent in Canada, a proxy measure 
of acculturation. Women were more likely to have CBE if they had lived more years in Canada 
demonstrating the influence of environment on behavior. Hoare et al reports a similar influence 
on the cancer screening behavior of Asian women living in UK (26). Other studies show that 
after living ten years in the adopted country the cancer screening behaviors of immigrant women 
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converge with the host population (27) illustrating the need of a proactive healthcare system to 
address the variability of need within a group. 
In conclusion, our study findings indicate a need for community education among SA 
recent immigrant women on early detection of breast cancer through screening. Future effective 
health promotion initiatives need to address women’s perceived barriers to motivate their uptake 
of breast cancer screening. It also seems that healthcare providers need to enhance their efforts 
towards promotion of preventative health examinations, including CBE, in the studied group.  
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 Appendix A 
Knowledge items 
1. On average how many women in Canada will get breast cancer sometime during their 
lives? 
2. Who do you think is more likely to get breast cancer in following age groups?  
3. Who do you think is more likely to get breast cancer (close relative with breast cancer)? 
4. What is the recommended interval for breast examination (BSE) by yourself? 
5. Which of the following interval is recommended for women 50 years of age and over to 
have a   mammography or breast x-ray? 
6. Which of the following method(s) is/are recommended for women 50 years of age and 
over? 
7. Can bumping or bruising cause breast cancer? 
8. Can breast cancer spread from one woman to another woman? 
9. Is pain usually associated with early breast cancer? 
10. Can radiation exposure during a mammogram be a serious risk to women? 
11. Should a non-pregnant woman see her physician if she has discharge from her nipple(s)? 
12. Do women have to pay for a mammogram in Canada? 
 
Perceived Benefits of CBE  
1. After I will get a clinical breast examination, I will feel good about myself.  
2. After I will get a clinical breast examination and nothing is found, I will not worry as 
much about cancer.  
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3. Having a clinical breast examination will decrease my chances of dying from breast 
cancer.  
4. Having a clinical breast examination will help me find breast lumps early.  
5. Having a clinical breast examination will benefit my family. 
 
Perceived Barriers to CBE 
1. I do not know where to go for a clinical breast examination.  
2. I do not know who to ask about a clinical breast examination.  
3. I do not understand how a clinical breast examination is done.  
4. I have other problems more important than getting a clinical breast exam. 
5. Having a clinical breast examination every year will make me worry about breast cancer.  
6. Having a clinical breast examination is too embarrassing.  
7. Having a clinical breast examination takes too much time. 
8. Having a clinical breast examination is uncomfortable  
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